Repair of surgically created diaphragmatic defect in rat with use of a crosslinked porous collagen scaffold.
Large defects in congenital diaphragmatic hernia are closed by patch repair, which is associated with a high complication risk and reherniation rate. New treatment modalities are warranted. We evaluated the feasibility of using an acellular biodegradable collagen bioscaffold for a regenerative medicine approach to close a surgically created diaphragmatic defect in a rat model. Scaffold degradation, cellular ingrowth and regeneration of the diaphragm were studied. In 25 rats, a subcostal incision was made and one third of the right hemidiaphragm was resected. Crosslinked porous type I collagen scaffolds (Ø ~ 14 mm) were sutured into the lesion. Rats were sacrificed at 2, 4, 8, 12 or 24 weeks after scaffold implantation. Implants were evaluated macroscopically and (immuno)histologically. Survival after surgery was 88% with no evidence of reherniation. Histological examination showed that the collagen scaffold degraded slowly and new collagen, elastin and mesothelium were deposited. Blood vessels were observed primarily at the outer borders of the scaffold; their number gradually increased in time. Muscle fibres were found on the scaffold covering up to 10% of the defect. Macroscopically, adhesion of the scaffold to the liver was observed. Use of a collagen scaffold to close a surgically created diaphragmatic defect is feasible, with evidence of new tissue formation. The use of crosslinked collagen scaffolds allows targeted modification; e.g. addition of growth factors to further stimulate growth of muscle cells.